Substance P release evoked by capsaicin or potassium from rat cultured dorsal root ganglion neurons is conversely modulated with bradykinin.
To clarify the molecular mechanism of substance P (SP) release from dorsal root ganglion (DRG) neurons, we investigated the involvement of several intracellular effectors in the regulation of SP release evoked by capsaicin, potassium or/and bradykinin. Bradykinin-evoked SP release from cultured adult rat DRG neurons was attenuated by either the mitogen-activated protein kinase kinase (MEK) inhibitor (U0126) or cycloheximide. As the long-term exposure of DRG neurons to bradykinin (3 h) resulted in extracellular signal-regulated kinase (ERK) phosphorylation at an early stage and thereafter induced cyclooxygenase-2 (COX-2) protein expression, which both contribute to the SP release triggered by bradykinin B2 receptor. The long-term exposure of DRG neurons to bradykinin enhanced the SP release by capsaicin, but attenuated that by potassium. Interestingly, the inositol 1,4,5-triphosphate (IP3)-induced calcium release blocker [2-aminoethyl diphenylborinate (2-APB)] not only inhibited the potassium-evoked SP release, but also completely abolished the enhancement of capsaicin-induced SP release by bradykinin from cultured DRG neurons. Together, these findings suggest that the molecular mechanisms of SP release by bradykinin involve the activation of MEK, and also require the de novo protein synthesis of COX-2 in DRG neurons. The IP3-dependent calcium release could be involved in the processes of the regulation by bradykinin of capsaicin-triggered SP release.